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OF POOR QUALITY 

The inherent nuWieriCal aovar?tage DrOvidea by tnis t e c h q u z  is that it can eliminate the 
potentially inef f icieni C m V O l d t i m  integral calculations 7'11~s the speed and efficiency at which the 
time dependent response is calculated vJdi become independen: o f  elapsed time The obvious 
potential dtsadvantage o f  the tectwique is fila1 Since it is an approximation sigxflcant differences 
rnay exist between the actuai response of the viscoelastic body and these predicted 
qlras!-elastically. In acid!tion. ?he quasi-elastic method does not provide a direct method fo r  
assessing vihetner or no: the errors which may be incurred are conservative. 

In :riis paper we demcnstrate that the quasi-elastic approximation technique can be modified 
t; pr:v:as Loth upper and lower Souid preict ions for the class of vtscaelastic problems under 
c c v t ~ e r s i t c n  3 CI accomplish thrs trle solut iw o f  tne iictual t/iscce;ast:C p'2blern is t i rst FormLllated 
In ierms of a 'v'olterra type integrdi equation of the secortd kina k r ,  ti;:pe: or lower bound soiution 
IS  then es:ablished by repiacing the desired unknown function which appears under the integral sign 
by an appropriate approximating function. The qproximating furictior? selecred i s  one which 
inhereni:y bounds the aesired uni\!jovm func+ior: and i s  also :nde?enJent of the integration variable 
The kerrte! o f  the integra; operator then !x 1:negrated formaiiy casting the appr0x:matc problem 
into the typical quasr-elastx f crrn3: Provided the Kerr,el of the =>rigi:iai ntegral operator is positive 
seml-definite this quasi-elastic sc!i;!ion must mmc! the actila! so!uiion in the same mamer tnat the 
approximsting f unctim bounded the desired unkns,&rl f unc:ion 

Illustrated on the followmg page Z i C  ccmparlsons C I ~  resl;iis ob:ained using the bounding 
:ech:?:que io  the exact scluiion far  the vansversciv baaed viscoelastic cantilever beam probiem 
conridered by Rogers ana Lee Additim2i examplc-5 of the appiication of  the technique. including 
pr scedures tc be used whm nonlinez: Ooilndary terms appear in the origiml mtegrz: equation, are 
prov!ded in the paper. 
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